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Objectives of MPI Metrology Work

* Overhaul MPI infra−red metrology system

* Understanding the laboratory environment and its ef−
fect on MPI

* Bridge the gap between the MAM "disturbance free"
metrology environment and the MPI "disturbance rich"
metrology environment

Seminar Objectives

* Report on recent IR−metrology related work at MPI

* Receive feedback, to be used for planning subsequent
work



   

Tools

* Sensors

−IR metrology sensors − oldstyle, refurbished

−IR beam pointing sensor

−Temperature probes, ~ 2 mK resolution

Calibration of metrology and pointing sensors:
micrometer driven stage to impart known displacement
to sensor

* Disturbances

1. Controlled:

− Simulated HST reaction wheel disturbance, at
2618 rpm

−Siderostat−induced disturbance:
− open−loop slew
− closed loop operation

2. Uncontrolled: Laboratory thermal and vibration
environment









  

MEASUREMENTS

1. Long term (days), for insight into MPI operation

2. Short term (seconds), for insight into MAM/MPI
metrology "bridge"
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ARRANGEMENT FOR LONG-TERM MEASUREMENTS

TEMPERATURE PROBE

IR METROLOGY BEAM 
W. CORNER CUBES

OPTICAL TABLE (STAR)

IR METROLOGY BEAM, 
NO CORNER CUBES
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Optical Table Temp. Change
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ARRANGEMENT FOR SHORT-TERM MEASUREMENTS

IR METROLOGY BEAM
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Comparison of Ambient/SID−SLEW for S−O−S Pointing Fluctuations
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Ambient/HST with Active Isolation for S−O−S Pointing Fluctuations
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SIM OPD Fluctuations: Ambient compared to HST w. Active Isolation

Ambient
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Conclusions

1. Observed long term pointing fluctuations could
explain coarse acquisition noise

2. Observed longterm OPD changes are consistent with
pure thermal expansion

3. Beam launcher design must address thermal stability

4. Siderostat slewing disturbance causes largest IR beam
pointing fluctuations.

5. Measured ambient−induced beam pointing fluctuations
correspond to a 7.1 pm OPD error for S−O−S and
24.8 pm for SIM

6. Estimated spacecraft−induced disturbances are at or
below the MPI ambient levels



  

Future Work?

1. Understand and attempt to control the ambient
disturbances

2. Devise ways to measure below ambient disturbances

3. Add metrology triangle to MPI and triangulate on a
siderostat

4. New IMOS validation measurements

5. Your suggestions




